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METHOD AND COMPOSITION FOR DECREASING GHRELIN LEVELS 

[0001] This application claims the benefit of U.S. Provisional Application No. 

60/456,592 filed March 21, 2003. 

Background Of The Invention 

[0002] The present invention relates generally in a method and related composition 

for decreasing ghrelin levels in a person or other mammal who would benefit fi-om such a 
reduction and more particularly to a method and composition incorporating (-)hydroxycitric 
acid (HCA) to decrease ghrelin levels in a person or other mammal. 

[0003] Ghrelin is a 28-amino acid gastric acylated peptide and an endogenous ligand 

for the growth hormone seretagogue receptor (GHS-Rs). It regulates secretion of pituitary 
growth hormone (GH), as well as GHS-Rs distributed in hypothalamic neurons and in the 
brainstem. Increased levels of ghrelin have been demonstrated to increase food intake in 
rodents and humans. Ghrelin has been shown to participate in energy balance in rodents by 
decreasing fat utilization, without significantly changing energy expenditure or locomotor 
activity of the rodents. Ghrelin, as a brain-gut peptide, also is involved in regulation of food 
intake and body weight in persons. 

[0004] A known biomarker for genetic propensity of a person toward obesity is serum 

leptin, a hormone encoded by the gene that regulates body weight and body mass index. 
Leptin binds to receptors in the brain, where it activates signals that inhibit food intake and 
increase energy expenditure. Studies have shown that plasma leptin levels are higher in 
overweight than in non-overweight individuals, and higher in women than in men. A 
relationship has been established between characteristic changes in serum ghrelin levels and 
serum leptin levels in obese human subjects. Specifically, increases in ghrelin levels are 
related to increases in serum leptin levels. It also has been established that ghrelin influences 
food intake through altering levels of neuropeptide Y (NPY). Increases in ghrelin lead to 
increases in NPY mRNA, whereby increasing the translation rate and release of NPY and 
thus inducing orexigenic (i.e. induced feeding) behavior. Plasma ghrelin levels rise sharply 
shortly before and fall shortly after every meal in obese subjects, and, as stated above, plasma 
ghrelin and plasma leptin levels are correlated. 
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[0005] Increases in leptin stimulates the anorexigenic (i.e. loss of appetite) pathway 

by stimulating a-melanocyte-stimulating homione (a -MSH) as well as inhibit NPY 
production via NP Y/Agouti-related neuron down regulation. In a homeostatic state, ghrelin 
and leptin work to balance orexigenic and anorexigenic states by regulating and ensuring 
NPY release is controlled thus preventing orexigenic or anorexigenic behavior. However, in 
overweight individuals serum leptin and ghrelin levels are elevated. Since leptin decreases 
NPY and ghrelin increeises NPY production, it is logical to ascerteiin that they would cancel 
each other out and the net result would be a homeostatic state. However, this is not the case 
because of leptin resistance, a conditioned associated with increased weight, in which leptin 
can not bind to the NP Y/Agouti-related neuron due to poor binding to the receptor. Ghrelin 
can bind freely to NP Y/Agouti-related neurons creating a large increase in NPY production 
and thus leading to orexiginic behavior. Besides the above-discussed relationship to feeding 
behavior, body weight and body mass index, ghrelin levels also are related to control of total 
blood glucose, cholesterol and triglyceride levels, blood sugar control, and also to geistric 
protection, such as prevention of acid reflux and gastric ulcers in persons. 

[0006] Therefore, it should be appreciated that a need exists for a method and 

composition that reduces ghrelin levels to decrease and regulate food intake, increase fat 
metabolism and provide other additional benefits associated with maintaining health body 
weight in humans and other mammals. The present invention fulfills these needs and 
provides further related advantages. 

Summary of the Invention 

[0007] The present invention resides in a method and composition for reducing 

ghrelin levels, the reduction of which increases fat oxidation, decreases and regulates food 
intake, and provides additional benefits related to maintaining a healthy body weight. The 
method involves administering a composition including (-)hydroxycitric acid to the person or 
other mammal in an amount sufficient to decrease ghrelin levels in that person or other 
mammal. 

[0008] The method and related composition of the present invention are effective at 

reducing ghrelin levels in people and other mammals. Reduction of ghrelin levels results in a 
time-dependent decrease in appetite, increase in fat oxidation, decrease and regulation of food 
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intake, and additional benefits related to maintaining a healthy body weight in people and 
other mammals. 

[0009] More particularly, in one aspect of the invention, the method of the present 

invention involves administering to a person or other mammal a composition comprised of 
hydroxycitric acid in an amount that is sufficient to decrease ghrelin levels in that person or 
other mammal to which the composition was administered. 

[00010] In a further aspect of the invention, the method of the present invention 

involves administering to a person or other mammal in need of reducing or maintaining body 
weight a composition comprised of hydroxycitric acid in an amount sufficient to decrease 
ghrelin levels in the person or other mammal to which the composition was administered. 

[00011] In a further aspect of the present invention, the hydroxycitric acid is bound to 

one or more metals to form a single, double or triple salt 

[00012] In a further aspect of the present invention, the metal or metals the 

hydroxycitric acid is bound to from a single double or triple salt are Li, Na, K, Cs, Fr, Be, 
Mg, Ca, Sr, Ba, or Ra. 

[00013] In a further aspect of the present invention, the hydroxycitric acid is bound to 

calcium and potassium and derived from a plant of the genus Garcinia or firom the plant 
Garcinia cambogia, 

[00014] In another aspect of the present invention, approximately 900 milligrams to 

approximately 4,500 milligrams, and more preferably 2,000 to 3,500 milligrams, and even 
more preferably 2,700 to 2,800 milligrams of (-) hydroxycitric acid is administered daily. 

[00015] In yet another aspect of the present invention, the hydroxycitric acid is 

administered orally, three times a day in three substantially equally divided doses, 
approximately 30 to 60 minutes before the person or other mammal consumes a meal. 

[00016] In yet another aspect on the present invention, the composition administered 

further comprises one or more of the following: gymnemic acid, green tea extract and/or 
chromium. 
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[00017] In yet another aspect on the present invention, the composition administered 

comprises niacin-bovind chromium. 

[00018] In yet another aspect on the present invention, the composition administered 

comprises gymnemic acid derived from a plant of the genus Gymnema or the plant Gymnema 
sylvestre. 

[00019] In yet another aspect on the present invention, the green tea extract of the 

composition is comprised of one or more of the foUowdng: epigallocatchin gallate, caffeine 
and theanine. 

[00020] In yet another aspect on the present invention, the method comprises 

administering approximately 10 milligrams to approximately 1,000 milligrams of gymnemic 
acid daily, approximately 20 milligrams to 2000 milligrams of green tea extract daily and/or 
approximately 10 micrograms to approximately 1,000 micrograms of chromium daily. 

[00021] In yet another aspect on the present invention, the method comprises 

administering approximately 400 micrograms of chromium, approximately 1 00 milligrams of 
gymnemic acid and/or approximately 400 milligrams of epigallocatechin gallate. 

[00022] In another embodiment of the present invention, a composition for decreasing 

ghrelin levels in a person or other mammal comprising (-)hydroxycitric acid in an amoimt 
sufficient to decrease the ghrelin levels in the person or other mammal is provided. 

[00023] In another aspect of an embodiment of the present invention, the 

hydroxycitric acid of the composition is derived from a plant of the genus Garcinia or from 
the plant Garcinia cambogia or is bound to calcium and potassium. 

[00024] In a further aspect of an embodiment of the present invention, the 

hydroxycitric acid of the composition is boimd to one or more metals to form a single, double 
or triple salt 

[00025] In a further aspect of an embodiment of the present invention, the metal or 

metals the hydroxycitric acid is bound to from a single double or triple salt are Li, Na, K, Cs, 
Fr, Be, Mg, Ca, Sr, Ba, or Ra. 
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[00026] In another aspect of an embodiment of the present invention, approximately 

900 to approximately 4,500 milligrams, and more preferably 2,000 to 3,500 milligrams and 
even more preferably 2,700 milligrams to approximately 2,800 milligrams, of the 
composition is taken by the person or other mammal daily. 

[00027] In yet another aspect of an embodiment of the present invention, the 

composition further comprises one or more of the following: gymnemic acid, green tea 
extract and chromium. 

[00028] In yet another aspect of an embodiment of the present invention, the 

composition further comprises niacin-bound chromium. 

[00029] In yet another aspect of an embodiment of the present invention, the 

hydroxycitric acid of the composition is derived from a plant of the genus Gymnema or the 
Gymnema sylvestre plant. 

[00030] In yet another aspect of an embodiment of the present invention, the green tree 

extract is comprised of one or more of the following: epidallocatchin gallate, caffeine and/or 
theanine. 

[00031] In yet another aspect of an embodiment of the present invention, the 
composition further comprises approximately 10 to 1000 milligrams of gymnemic acid, 
approximately 20 to 200 milligrams of green tea extract and/or approximately 10 to 1000 
micrograms of chromium. 

[00032] In yet another aspect of an embodiment of the present invention, the 

composition further comprises approximately 400 micrograms of chromium, approximately 
100 milligrams of gymnemic acid and/or approximately 400 milligrams of epigallocatechin 
gallate. 

[00033] Other features eind advantages of the present invention should become 

apparent from the following description of the preferred embodiment, taken in conjunction 
with the accompanying drawings, which illustrate, by way of example, the principles of the 
invention. 

Brief Description Of The Drawings 
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[00034] Figure 1 is a chart showing how administering two compositions; (1) HCA- 

SX and (2) HCA-SX, chromium and gymnemic acid, which incorporate hydroxycitric acid, 
effects various factors of a person, in accordance with the present invention. 

Detailed Description Of The Preferred Embodiment 

[00035] It has been shown that ingestion of compositions incorporating a salt of (-) 

hydroxycitric acid (HCA) leads to increased levels of serotonin. Serotonin levels, like 
ghrelin levels, also are related to NPY, and an increase in serotonin levels is a well- 
established mechanism of appetite suppression. Ingestion of HCA by persons and rodents 
results in a decrefise in serum leptin and ghrelin levels and an increase in serum serotonin 
levels. This ingestion also leads to a time-dependent decrease in appetite in persons, as 
shown by measurement of the amoimt of food remaining on the plates of persons involved in 
controlled trials. 

[00036] A preferred known composition incorporating HCA is HCA-SX. HCA-SX is 

a highly soluble, non-hygroscopic, low-sodium, potassium/calcium salt of (-)hydroxycitric 
acid extract from the dried fruit rind of Garcinia cambogia containing approximately 60% 
(-)hydroxycitric acid, marketed by InterHealth Nutraceuticals of Benicia, California. This 
extract is highly soluble in water, and it is readily absorbed and retained by persons. Studies 
have shown that blood levels of the extract increase for at least 2 hours and remained in the 
blood for more than 4 to 9 hours after ingestion. Studies also show that eating a meal shortly 
after consimiing the extract reduced its absorption by about 60%. Thus, it is recommended 
that compositions containing the extract be taken at least 30 to 60 minutes before meals to 
provide maximum absorption of the HCA. In addition to HCA, decrease in ghrelin levels can 
be further observed in compositions also incorporating chromium, particularly niacin-bound 
chromium, gynmemic acid, green tea extract, or any combinations of these. Each of these is 
discussed below. 

[00037] Chromium is an essential trace element required for normal protein, fat and 

carbohydrate metabolism. Chromium levels are known to decrease with age, and marginal 
chromium deficiencies appear to be widespread. Chromium is important for energy 
production and plays a role in regulating appetite, reducing sugar cravings and increasing 
lean body mass. Chromium helps insulin metabolize fat, turn protein into muscle and convert 
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sugar into energy. Chromivim has been shown to reduce levels of harmful LDL cholesterol, a 
form of cholesterol linked to heart disease, and increase levels of beneficial HDL cholesterol. 
Dietary trends that show increased consumption of more highly processed foods may lead to 
deficiencies of chromium in persons. Chromium potentiates the action of insulin in vitro and 
in vivo. 

[00038] Maximal in vitro activity of chromium requires a special chemical form 

termed Glucose Tolerance Factor (GTF). OTP is a chromium-nicotinic acid (/.e, niacin) 
complex and is described in, for example, U.S. Patent Nos. 4,923,855, 4,954,492 and 
5,194,615, all to Jensen and herein incorporated by reference. Chromiimi extracted from 
Brewers yeast, which is in the GTF form, is absorbed better than inorganic chromiimi. GTF 
is tremsported across the placental barrier, has different tissue distribution fi*om that of 
inorganic chromium, and has access to the body pool of chromium that responds to increases 
in blood insulin. The biologically active form of chromium (GTF) is an essential dietary 
agent that potentiates the action of insulin and thereby functions in regulating protein, fat and 
carbohydrate metabolism. A particular form of GTF chromiimi, marketed under the name 
ChromeMate® by InterHealth Nutraceuticals, is a unique form of niacin-bound chromium 
(called chromium nicotinate or polynicotinate) that dramatically increases the effectiveness of 
chromium in the effects discussed above. Normally, chromium is poorly absorbed and 
utilized by the body. However, researchers have found that the most potent form of 
chromium in nature (i.e., the form that best activates insulin) is bound to the B vitamin niacin. 
In particular researchers have fovmd that a patented oxygen-coordinated chromium-niacin 
complex is the most potent form of all, being over 18-times more potent than the next closest 
form of niacin-bound chromium tested. This oxygen-coordinated complex is characterized 
by chromium bound to an oxygen atom of the carboxylic acid group attached to niacin's 
pyridine ring structure. 

[00039] As discussed above, chromium has been shown to reduce LDL cholesterol 
levels. In particular, administration of this oxygen-coordinated niacin-bound chromium 
complex (also designated O-NBC) in sufficient amounts has been shown to reduce LDL 
cholesterol in humans by an average of 14%. Researchers also have shown that O-NBC is 
significantly more bioavailable than chromium picolinate and chromium chloride. 
Supplementation with O-NBC therefore has been shown to ameliorate type II diabetes, 
reduce hypertension, decrease fat mass, and increase lean body mass, as well as help reduce 
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body weight in persons consuming O-NBC. Additionally, high doses of O-NBC have been 
shown to be completely safe and non-toxic. In contrast, chromium picolinate has been shown 
to damage DNA and be mutagenic. 

[00040] Gymnemic acid is found in Gymnema sylvestre, a traditional Ayurvedic herb 

known to play a role in weight control, by helping to promote normal blood sugar levels and 
reduce sugar cravings. The active ingredients, gynmemic acid and gurmarin, have similar 
molecular structures to glucose and provide many benefits to hiunans and other manmials. 
Gurmarin has the ability to fill taste bud receptors and reduce the sweet taste of sugary foods, 
which greatly reduces a person's craving for sweets. Gymnemic acid helps increase the 
production of insulin by stimulating the production of new insulin-promoting "beta-cells" 
cells in the pancreas. Gymnemic acid also facilitates insulin release from the beta-cells into 
the blood stream by increasing beta-cell membrane permeability, and inhibits the absorption 
of sugar molecules in the intestines during digestion, thus reducing increases in blood sugar 
levels. Finally, Gymnemic acid has also been shown to lower cholesterol in animal models. 

[00041] Green tea extract is a bioflavonoid-rich extract having antioxidant properties 

that contains epigallocatechin gallate (EGCG), caffeine and theanine. EGCG is a potent 
antioxidant that protects carcinogens, and has been show to reduce cholesterol levels, and 
blocks the attachment of the bacteria associated with dental cavities to the teeth. Green tea 
extract also is known for its thermogenic properties that improve fat oxidation, by increasing 
the metabolic rate of a person consuming it. Caffeine works as a stimulant and aids in fat 
oxidation, while theanine is known to counter the stimulant effect of caffeine. 

[00042] The present invention resides in a method and composition for decreasing 

ghrelin levels in persons who can benefit from such a decrease. The method includes 
administering to a person or other mammal a composition comprising (-)hydroxycitric acid 
(HCA) in an amount sufficient to decrease ghrelin levels in that person or other mammal. 
The composition of the present invention comprises (-)hydroxycitric acid (HCA) in an 
amount sufficient to decrease ghrelin levels in a person who can benefit fi-om the decrease. 
The method and composition of the present invention provides the additional advantage of 
alleviating symptoms in human and other mammals and improving other health related 
factors. 
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[00043] In a preferred method and composition of the present invention, the 

composition incorporates a salt of HCA and decreases feeling of hunger in the person or 
other mammal to which it is administered. In another preferred method and composition, the 
composition also incorporates one or more of the following: (1). chromium preferably as 
niacin-bound chromium, Gymnema sylvestre^ and green tea extract. Preferably, the method 
and composition involves a composition of approximately 2,700 mg of HCA daily. As 
discussed above, one preferred administration of the composition is orally, in three equally 
divided daily doses roughly 30 to 60 minutes before meals. It should be appreciated that the 
composition can also can include inert ingredients, fillers or diluents, such as sugar or other 
known ingredients commonly used in food products. The composition may be in various 
forms commonly used for dietary supplements, including pill, tablet, capsule, lozenge, gum, 
liquid, as well as food and beverage products. It should also be appreciated that, in 
accordance with the present invention, the dosage of the composition can vary significantly 
based on the weight of the person or other mammal taking the composition, which could be a 
small child or a morbidly obese adult. 

[00044] Although the invention has been disclosed in detail with reference only to the 

preferred embodiments, those skilled in the art will appreciate that additional methods and 
compositions can be used and made without departing fi-om the scope of the invention. 
Accordingly, the invention is defined only by the claims set forth below. 
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